Kaldor's first growth law posits that the growth rate of an economy is positively related to the growth rate of its manufacturing sector. Since the sixties, this relationship has been examined in a large number of studies using a wide variety of data sets and econometric methods. This paper examines the validity of this law for 11 ECOWAS member countries over the period 1970-2014 by employing an Autoregressive Distributed Lag bounds test approach to cointegration and Granger causality tests. The results show that manufacturing output growth causes positively economic growth and non-manufacturing output growth, thereby providing support for Kaldor's first growth law. The policy recommendation from the results of the study is that structural transformation in favour of industrial production activities would help to accelerate economic growth in ECOWAS countries.
manufacturing. The second law states that the labor productivity is positively related to the growth rate of manufacturing sector through increasing returns to scale due to learning by doing processes and efficiency changes. This relationship was firstly suggested by Verdoorn [1] and tested by Kaldor [2] . This second law is also known as Kaldor-Verdoorn law or only Verdoorn law. The third law establishes a positive relationship between productivity growth in the nonmanufacturing sector and the growth in manufacturing output. The growth of manufacturing sector increases productivity in nonmanufacturing sector by drawing surplus labor in these sectors and reducing disguised unemployment.
These three laws have been investigated in a large number of empirical studies employing different econometric methods [3] - [11] . Overall, these studies found a positive association between growth rate of industrial output and economic growth, confirming Kaldor's first law. The testing approach of the first law employed in most of these studies follows Kaldor's original model that consists in regressing real GDP growth rate on the growth rate of manufacturing or industrial output. If GDP and manufacturing output are cointegrated, this "old" approach is clearly misspecified and suffers from the bias of omitted variables.
Another shortcoming of these studies is that they do not formally test the causality between manufacturing and economic growth. The validity of Kaldor's first law requires a causality running from manufacturing sector to economic growth. The positive correlation between the two variables is not simply because manufacturing output is a component of total GDP but in a fundamental causal sense related to the production characteristics of manufacturing activities [2] [12]. This paper examines the validity of Kaldor's first law for ECOWAS member countries, looking more closely at the issue of cointegration and causality between manufacturing growth and economic growth. The study intends to test the hypothesis whether the economic growth of ECOWAS countries is positively related to the growth of manufacturing industry in a fundamental sense.
The rest of the paper is organized as follows. Section 2 outlines the econometric methodology of the study. Section 3 describes the data used in the empirical analysis. Section 4 discusses the empirical results and Section 5 concludes the study and provides some policy recommendations.
Econometric Methodology
Kaldor's first law states that there is a close relation between the growth rate of manufacturing output and the growth rate of GDP. In most existing studies, this law has been tested using the following econometric model:
where Δlogy t is the growth rate of real GDP, Δlogman t is the growth rate of manufacturing output, and μ t is a well-behaved error term. The validity of Kaldor's first law requires that the coefficient β 1 is statistically significant and positive. However, a problem with Equation (1) is that manufacturing output is a component of GDP and hence there will be an obvious posi- log man log man
where Δlogman t is the growth rate of manufacturing output and Δlognman t is the growth rate of non-manufacturing output.
Existing studies estimated Equation (1) and Equation (2) using standard econometric methods (OLS, fixed-effects, random-effects).
A major problem with these specifications is that they will be subject to omitted-variables bias if variables in levels (GDP and manufacturing output) are cointegrated [13] . To address this econometric problem, our empirical investigation will involve three steps. As an initial step, stationarity tests are performed for both variables. If variables are integrated of order one, we test for the presence of a long-run relationship among them using the Autoregressive Distributed Lag (ARDL) bounds test developed by Peasaran et al. [14] . This method is based on the following ARDL-ECM equation: This hypothesis is tested by the mean of an F-test. The asymptotic critical values are provided by Pesaran et al. [14] . The bounds testing procedure is sensitive to the selection of the lag structure (m, n). In this study, the lag structure was selected using the Akaike Information Criterion (AIC) with maximum lag length on each variable set to five.
If the variables under study are cointegrated then Kaldor's first law will be tested using the following equations: 
The lag length p is determined using the Akaike Information Criterion (AIC).
The significance of the differenced explanatory variables indicates the short-run causality, whereas the significance of ecm t−1 confirms the long-run causal relationship. For example, manufacturing output growth does not cause GDP growth in the short-run if φ 11 = φ 12 = … = φ 1p = 0. Similarly, GDP growth does not cause manufacturing output growth in the short-run if none of γ 2i is statistically different from zero.
Data Description
The study uses annual time series data for 11 ECOWAS member countries over They were sourced from the World Development Indicators of the World Bank.
For Cote d'Ivoire, Ghana and Niger, industral output was computed on the basis of its share in GDP. All data were converted into natural logarithms so that they can be interpreted in growth terms after taking first difference. The descriptive statistics of the variables are reported in Panel A of Table 1 . Looking at that Table we note that the average economic growth rate ranges from 2.25% in Niger to 5.08% in Mali. The standard deviation shows heterogeneity across countries.
The correlation coefficient suggests a positive relationship between manufacturing output growth and GDP growth in all countries except Gambia. However, this finding does not prove that manufacturing output growth influences GDP growth. Is there any evidence of manufacturing-led growth or the reverse? Does any causality exist between manufacturing and GDP in the countries under study?
The statistics reported in Panel B of Table 1 show a low and limited variability of manufacturing output relative to GDP across countries. Nigeria is the only country with an average manufacturing output ratio exceeding 30 percent of GDP. Except Nigeria and Senegal, the share of agricultural sector is higher than that of manufacturing sector in the rest of ECOWAS countries. needs to be done by ECOWAS member countries to promote manufacturing sector.
Empirical Results
As a first step of our empirical analysis, we test for the order of integration of the two series by means of the PP test of Phillips and Perron [15] and the KPSS test of Kwiatkowski et al. [16] . These tests have been performed under the models Table 2 suggest that the variables are non-stationary in their level but become stationary after taking the first difference. Therefore, log (GDP) and log (MAN) are I (1) processes. This implies the possibility of long-run relationships among them.
The results of the ARDL bounds test are displayed in Table 3 . From this Table   we see that there is a long-run relationship between manufacturing output and GDP in nine countries. This implies that the two variables do not move to far away from each other in the long-run. On the other hand, there is a long-run relationship between non-manufacturing and manufacturing output in ten countries. Table 4 of manufacturing sector. In these two countries, indeed, manufacturing sector is a driving force of economic growth both by its own expansion and by the induced output growth in agriculture and service sectors. Theoretically, the positive impact of manufacturing growth on the overall economic growth is ex- The results of the Granger-causality tests are presented in Table 5 . The point estimates of the error correction terms show that manufacturing output Granger-causes GDP in the long run in Ghana, Mali and Nigeria, while the reverse causality holds in Burkina Faso, Cote d'Ivoire, Gambia, Niger and Togo. A long-run two-way causal relationship between manufacturing output and GDP exists in Benin. According to this result, GDP influences manufacturing output and manufacturing in turn influences GDP. With respect to the short-run causality, Table 5 suggests a unidirectional causality flowing from manufacturing output growth to GDP growth in Cote d'Ivoire, Niger and Sierra Leone. In Benin, manufacturing is both a cause and a consequence of economic growth. Overall, the causality analysis suggests that manufacturing causes economic growth in Benin, Cote d'Ivoire, Ghana, Mali, Niger, Nigeria and Sierra Leone. The results displayed in Table 6 indicate that manufacturing growth also causes non-manufacturing growth in these countries. The fact that the growth rate of manufacturing output causes the overall economic growth supports Kaldor's first growth law.
Conclusion
This paper investigated the relation between manufacturing output growth and economic growth in ECOWAS member countries from the perspective of Kaldor's first growth law. We examine the validity of this law using cointegration and causality tests. The results suggest that the growth of GDP in most ECOWAS countries is in a significant way positively related to the growth of the manufacturing sector. This result provides support for Kaldor's first growth law. The future economic growth of ECOWAS countries depends on the performance of the industrial sector. Therefore structural transformation in favour of industrial production activities would help to accelerate economic growth in ECOWAS countries. This remains the biggest challenge for African countries which calls for more research.
